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^]7> 7flAlS]^ olt}. eflo]^ tiV£^ 7]* 4Hj tt 1=K^ 4^1"* 

^\)2%^ #71 ^1^-1-^ 471-1-31- A oM ^12^^ ^7l# 

^ 3H7l a J* ol-g-^c^ ^^^rf. n)-HM, aVi^l 71* ^A> jr-g- ^ 40S13E71- 

£ 4 
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7]^- 33^} ^ ^^{Method and apparatus for inspecting a substrate} 

S. l£r *)e|^*jM5*N tfltr #^#4 *^-§:-§- Ji^n^ HHfliojcf. 

£ 2^r 71^- ^Sr^Ml nfltr ^^1-4 Jio^fe. 

£ 3^ «V£*fl 71^- ^Hl ^Vs|-°H1 ^ ^ Ml-I: iL°i^ ZLSfl^o] 

£ 4^r «g ^Al^cfl 71^; ^ ^ ^t^^ 

i 5^ £ 4°fl 5^5} 7l^r wj-rt c_ ^sg^ ^^J. 7]^- ^ A > ^^*>7l 

-£ 7a ^ 5L 7b^r tirS^l 7]#°.3L-f£j ^1^- ^ *fl2^ ^^7} itftb 7fl 

10 : 7l^r 12 : 

14 : 20 : ^ ^ 

30 : % 100 : 7]^; £a> 

110 : H2 : «j ^#7l 
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114 : 13 Jg^M 116 : 3.7] ^ 
120 : ^#7l 130 : -f^ 
140 : ^H^f 150 : ^B] -R-bJ 

160 : °}%- ^no]x] 164 : ^ -fj-^ 
170 : tq^#eflo] 

<i9> Utiv^ o.^ t tii^^i ^i^. ovs^l 71^-o.s -M-g-^ ^b^-ih^ ^Hl ^7H<y 

slSl- ^(fabrication; 'FAB' ) ^^,#71 ^ ^£^1 ^> 

$.7)^9} s-^^r ^a>^ EDS(electrical die sorting) tt^, ^7} *};S.z\) # 

<20> A o V 7 ] HV^^l 7l ^- A o Voll ^* ^^*>7l *3*h ^-71 ^ 3g 

B^Z^l ^tr 7l7ll^ ^-4, A o V 7l BJ- ^<H1 iSefl^l^M 3fl^* 

iSel^^-efls] ^3*h ^-71 iSell^liM oi-g-*>ai # 
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71 ej-fc ^7l^O] S.^ o. ^ t^O.^ fl^ ^4 tflJE^l 71^ ^ 

7]§>7l fl^ Xfl^ ^-71 ^ Sfl^ol 7l^^ ^#§>7l Jfl 

^ a^tf. 

<21> OVS^II 71* ^H] #^-*>^r Ojl-^il)- ti>£^ 7l38.fi] ti> £ ^ ^1 

si Jl^sHl tcj-ej- i&£*fl ^isl Aisli ^-Sr^-i- *)*H?lfe ^^.*V l^io S O] 

<22> ^-71 oV£*ll 71^- tfofl ^t^Hr ol#^^r ^#^>7l ^ #*1 <^ <5j ofl^ , *1^- 

js.«) ^16 ,215 ,551^ (issued to Nikoonahad, et al.Hfe 2fl <>1 ^1 ^ ^£^1 7l^ 

^Hl SA>*>J1, *V£31 7l^fil S^^-S^fEi ^55-^ ^-g- ^#*V^ «V£^fl 71^ ^f- 

<23> HltE^ll 7l^r tfofl iSflol^SJ* £4*}^ ^-f A o V 7l ti>£^l 71^- #<>iH ^5}^ % 

^1 >MM^ ^7l «V5L*11 71^ tfofl ^ £ °l^H=r ^"71 elH^cq 

<24> E i^- ^el^M^H cfl*v ^-fil ^1:31- ^^^r* SL^tt n2flSo]j7 ( s. 2 ^ 
aVE*ll 7l^r ^Hl tfl^ ^^#4 Ji^^r ZLeflSolol, 

S. 3^gr a>S.^l 7l# #ofl ^S^Hl cfl*V Ji^^ ZlEfl^olcl-. 
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<25> £ H^l £ 3t , ^ £t= 2L#^r #^2] -g- 

^#°fl ^ ^^1:4 ^#^r eflol^Hjo^ 4 

-83*r sflH^l cfltb S-^ol ^sj-^cf^ c^M oicf. a, a o v 7 ] s. 

til£x-ll 71^; #6fl cf^tl ^-i-^ Sfl^s.^ TXj-e)- Cfoj:^ tg^JELiS. ^7} ^A> 

71 -ttsl-ei- ^Hl #^>^r oj^-^ozf ^-7] ^sj-s]- ^*>^ ^ltli cflt It 

[M^o] ol=j774 S}^ 7l#^ 
<27> AV 7 |^. ^)^^ Z^i5}7) ^<3} S.^ ^ 7] ^. ^ 

^Eflig 4^ ^ efl°l7-]al# A>-g-^ tils^j 7l^ ^A>^ wj-^ 

<28> ig}-^ Cf= JZ.^ Al--^ tiV£^) 7]^ 3*>*Kr ^<8*Rr C-fl 

#*1* *H^Rr3l 9X^. 
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#4 ^>$*M fl* ^ , 7l« #°fl 4^ Cf= 4### 44 

*fllelH4 a J€-# ^>^o.S. £A^}H ^14, #4 ^llBflol^iaj^ S A>ofl ^*fl # 7 ] 
7 ]^-^ ^Tg^^w-Ei #^5} ^1^4 #7l 71 # #^1 ol^-^^a-Ei 42#-I-g- 
3#*Rr #314, #4 ^71 (intensity)*^ #4 7)12^4 ^7l#* 44 

ylHL*}^ *W #44, #71 44 7 ># e *V4&4 tfl-g-*} 

TT 4#* ^l2eflol7-l«l^- #71 7m #6fl 5Af5f^ #44, #7l *fl2eM4U4 S 

4°H 4*fl #4 4^4 ^ O.^JfE| #^ ^13^" ^ #71 71^ #4 Ol^-^S^ # 

^H^S-^Ei #71 7m4 3#*Rr #t)1# 4* ^8-2-3. 4xr 

7m 34 *fl^4. 

#714 4£r 7^ 34 ^<8*M 4lL> 7m 34 #4^, t^r 

* 44 A^± 3H4 W d«-§: 7m #ofl 2:444 311 4 4 ^4, #71 ell O] 7-1 «J #4 

SAHl 4*11 #71 ^JlsLJfE-l #M #1"* 3#44 3#44, #71 #44 

f^H #71 7m4 S^A^.^-Ei #4^ 7)1 1^*21 ^1 71-1-4 #4 7m #4 °1# 

^3.-^4 #^ ^i2^-#4 441:* AA tiling, #7l ^i^-#4 44# ^ 42## 
4 44-1- a>oi^ 4°mir* ##4-4, #4 xH^t f^l4 7># 3- 44&4 ^-8-4 
^ 44-8: ^W>4 4^ <£# #71 efloi7-l ii7} #4 eflol7iaii-# £43il 

s. #4 7m #°11 244^, #4 4^14 44* 4ifr 4°14 a J* #4 7m #<Hl 24 
#4 efloiTi d^4 -^4* ^1H471 43: 44^4, #4 #e}4 4## 4^ 

Efl°l 7-1 H J 4 3^H1 ^«11 #4 7l^O S H E l #44^, #4 3#7H 3^ ^-o. 
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<31> til£^ 71^; vH-^-SO. ^ ^ ^lEllol7i«ll-o] 

5l^ , #7l ^leflol^ais-^ iAfoll o}^ 71^5. a>^ ^#7H 

^1*11 ^#^4. ^"71 #°1H «V£^ 71^2} 3.t$.£lS.^ a}^ ^1%1-^r 

*Hl3H7i«J!:^ 5j-##oll a^ 4711-* ^ 7>^H, #7l tiVS^l 7l# # 

<32> ^Kg, #7l ^fll^M^ ^2^-1: *}o]°) ^Ol^s. 7 }# ^ ^o] 

^ 3*}*Kr SK5L31 71^ ^ s^o] ^#^1}. ^, #71 >Hl2efloi 

7-1 SA>^1 Sl^ll tiV^^l 71^-21 O.^.JfEi a]-^;^ ^13^-^1 ^7121- tiV£^l 7l^r # 

°1#^S^-El A]A^$\ ^171^ 7># €" «}£^1 71^; #21 

<33> ol^> ( .g. ^ofl tC^ W>^-3lt}- ^AHU- ^JjLs} S^-fr #^}7ti 

<34> 51 4^r ^"^21 2J ^AHlcfl n}-^ 71^: ^Aj- Hj-«^ ^*j. 7 ] ^ ^A}^_o]v\ . 

<35> £ 41- ^s}^, A o > 7l o_] SgX\d\)6\] XX\^ 713* ^A> HJ-^^- A^ Cfs. j^^j. 

^4 ^ll5flol7-l«l# ti^l ^A>^7l 21*!; ^o}^ 
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<36> A o V 7 j ^,1 ^Ml^Tll ^^MS, ^ ^€ ^ 

<*!<L5. ^lieflol^iai^- ^A>*Vtq-.(^;^ S110) <^7H, ^lieflol^^^ Afl^^ x ^r 
*&-%SL£. ^^H, 7l^ x^sf ^S^Rr «o V ^5- 

#7l Afl^^ cgcrf ^fj-*}^ ol^-^^tLE-] ^]2%* S120) °| 

<38> £^-5) ^11^-^ ^7l<2]- ^12^-^ A\}7}% B]JZ-5}ol s&7) ^fll^ A}2% *}o)o] *}o] 

^>*W.(^-^1 S130) 

<39> ^7} ^lefloj^ai^ 4^ ^-^^o.^. t£5M?l^ S110 S130 #31 ♦ *>^- 

^W.C^Tfl S140) #7l 1 efl o] ^ «i s^Kg. 2 50im 700nm a}°HH € 

?H ti>^*|-cf. w>f-3i^- ^ 250 400nm ^olcfl^ ^sj-s]^ 

^-7] ^leflol^Hi^ ^ 7l o^ ^Heflol^wio] i 0nm ^ ^-Tll^^S. 

<40> a>^s) 7>*J- e ^>ol^3f rfl-g-^ ^^.(#31 S150) 

<41> ^-71 ^12^* ^Ml^>7fl ^*}^, 2}"^ ^ ^l2eflol^«l# ^-71 7^ 

^H] ^13-^-3. ^>*]:4.(^-7l] S210) °H, ^]2eflo]^Hi o. x ^ aj-^o.^. *V £ ^j 7 ] ^- 
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7)& ol^^^«-Ei X|4^ ^#^-4.(^-^1 S220) 

<43> #7l *fl3^ Afl 71 ^ *fl4^ Afl7l» ^71^ Al^S. IgSH^uL, ^"71 ^_7}^ A] 

311- ^Sb*H i££*f| 7l^ °H*1* ^tb^.C^Tfl S230) 

<44> a o V 7 ] o]nl^^- &^f>}d\ ^rS^ll ^tg-* ^#^.(^^1 S240) °H, ^-71 

^13^-51 ^l7lfif M]7] A>o]^ *>ol#£- cf^ ^ll#!- ^ ^12^-i- A>olo) ^o]^ 

«V£^1 71^- ^Hl *b^-*Hr ^ll-^ol -g-ol^^l ^#£]t^ ( aV^^l 7l^ 

<45> 5L 5^r 5L 4°fl 71^- ^Aj- Wj-i^^- ^^*>7l 7l^ 3 A> ^S^l. 

W 7fl^^l ^^oljl, £ 6^ 5L 5«fl SE^IS 71^- ^^l A>X| 

Hojrf. £ 7a D ^ £ 7b^r texfl 7] ® Al^Ej *V^a *)U# ^ ^2^# i§^*>7l ^ tb 

<46> £ 5 vflxl £ 7-1: ^3^3, 71^ ^l(ioo)^ ^O]74«l(20)# ^W^l ^ 

tb 2fl<>l*1 4ii(110)^, *bi^l 7l^r(10)AS.^ a>5J^ ^(30)* 3 #^7l ^*b ^# 
7l(120)2f, #71 a>h1^ #(30)^ ^l7l# ^^>7l W ^(130)4, el] °1 ^1 

^(110)31 ^H*>7l ^tb ^H^fCUO)^, #7l #(30)Jl^fEi tiVH^l 

71^(10)21 °1*1*1-I- ^^-^>7l ^tb <>H*1 ^el -B-^(150)# i^-tb^. 

<47> eflo^-l ^(no)^ ^JL cf^. zi-zl- ^ ell o1t1«i (20)1:* ^£^11 7^ 

(10) ^b^^-S. SA>tbrf. ^, ell °1 7-1 ^^(110)^ eflo^-1 hi (20)^) s^Kg; ^Tfl^ 

<L3. ^SM?!^ ti> £ ^l 71^(10) ^oHl eflol7lHi(20)l-^: ^]-*l-cl-. # 7 1 eflo^-1 
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4^(110)^ z]}°)x\*J(20)2) ^i^^^S + 5^ 34^- 

7r 1 £^§ 31 A ]i^(tunable optical parametric oscillator laser system)^- 
l=f. A oM ^7}^ A^^O.^^ ^-7] ti]-^] 7l^r(10) #-°S. efl 

ol^uio] 3)-^Kg. 250 ^*1 700nm<y ?A°] Wr^W. 
<48> tiV£^ 7l^-(10)^r °}%- ol^(i60) ^Hl t^sH, ^ ^Efl ol^l(i 6 o)^ eflo] 

*1 ^^(HO)S^-e^ m}-^ 3Ht1^(20)°1 te^l 71^(10)^1 i^SKE.-^- ^ 

»^<Lg. ol^tr^f. ^ ^tflol^(i60)^ ^§^(162H1 2] Oft ^3) o)x] (160)1- °1 

^^l7]7l ^tr ^ ^-^(164)^ %icf. ^ -3-^(164)^ ^Eflol^(i 6 0) 

1 ^ U-^S. o] ^^1^71 ^tr 2)51 2rS S^r^ , 3M *i (20H Hl^l 

71^(10) ^Hl ^^(12) tiVS^fl 71^(10)^1 ^^11 S^^- ^^KE^j- 

<49> hi ^-^-71(112, beam expander)^ bIM*] 4i^(110)5^f El Efl°l*1 U (20)3 

^^-i- JHM?H}. U £1M(114, beam deflector)^ U ^#7l(112Hl 5l*fl 
3l°l7-l«K22)ol tiV^^l 71^(10)^ fi^-§- ^^fl*>£^- #71 ell 0} ^ «J (22)^ 

^l^lcf. 31^(116)^ y d ^^=7l(114)oll <2)*fl Jg*^ elH^«i(24)ol 2:^^ ti> 

£*ll 7l^-(10)^l ^ A>o]^( S p 0t s i Z e)^ 3711- <U^Z}7]) ^l*>7l ^ 

#71 eflol 7-1 hi (24)^1 ^ 7lsH- S^tr4. 

<50> ^#71(120)^ #71 Sllol^HlS.^ ^AHl SlSfl ti>£^l 71 #(10) 0.5.-^ Ei ^>^€ # 

(30)-!-* ^#^^1, #M #(30)1-8: ^7H<y -^(130) ^ o] 

*1*1 *1el -8-^(150)^-^ ^tr^r. 
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<51> QXy o.^( 130 )o. ^. 7l ^7l^o] Aljioll 7l3zT5:H 71^(10)^ ^O.^.-^ 

afll^ODM 4 71-1-4 %7] tiV^^l 71^(10) <$4) o)^-^ (U)sL^B\ *V&& 
*\}2%(32)^2) AA *\^L*\5L, %7\ ^11^(31)1:^ ^ 711- ^ A2^m)%2\ 

<52> ^^^-(140)^ <£*Y -R-^(130)4 <£^.s\o] ^ o.t^ , >y- 7 ] z)}o]z\ ^(110)71- 

A o V 7] ^H^*^: ^^J^L #71 *l5L*fl 7l^-(10) ^oHl ^A>s>J7, ^1-71 ^13}^ 

-i: ^ elM^-i- ^7) wV^^l 71^(10) ^H] 2Afs}£^ eflo]^ ^(no)£| 
^HW- iE*h ^-71 eflo]7-l«is.ol tiV^^l 7l^-(10)^ K^^r ^D^S. i^}^- 
a J ^^71(14)^ ^-A^r ^71 eflol^ais.ol aVjE^ 71^(10)^ *i*fl i^-g- 

<53> oj*lxl ^s] -fr^(150)£r ^#7l( 120)3.-^ E| ^7l^ A] Jll- ^ 

«-Al7lJL, t^i^eflol o.^( 170 )^- -f^fl avs^l 71^(10)^1 <>H*ll- ^i#efloltV 

t}. ]£*h oip]^ ^ o_^( 15 o)-^ c$^. x\^m. ^3|o| tiv £ ^ 7l^(io) ^oHl 

tt °1#^(14)^ $1*1 ^ S7l ^ 
<54> o]^ £ 5 Lfl^l 7# #2:*H ^ ^ 2] ^ ^Hofl 4^- 7l^r 

<55> o]^ +t))o)x](l60) ^J-ofl tiK£^ 7l^-(10)ol ^c^^lcf. eflol7-l ^^(HO)JL^-Ei t 

493 ^lleflol^yl^ ^>7l (112)1- **fl n^JL, «J ^^7)(114) ^ iTl^ 

(H6)« *«fl 71 «_V£*fl 71^(10) ^ Afl^^ ^^( 12 )0. S £&A}£l}. HJ 

71(114)^ *fll3l°l7iaiol Afls.^ <^«(i2)^ x ^ « 0 HKo.5. ^*>5L-I=- ^lelH^ 
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^^171J1, ^ -0^(164)^ ^|li41ol>|^ol <3<*(12)^ ^*KE 

wh£*fl 7l^-(10)^r «oH^S ^l^l^cf. ^7} -^^^ <3<3(12)£] s.^ «i ^ 
7l(114)«H ^€ ^lleflol^wi^ ^ 3.4 cfl-g-^, ^ol^ ^^«-(i40)<Hl sqsfl 

ShE^ 71^(10)^1 o]^ 7]e]o\] o]*fl S^^cf. 
<56> ^lieflol^«i^ s^Hl Afl^^ ^^(12)^ S^^S^-Ei AV^s} *U#(31)2]- 

Afl^^ °§<*!(12) Aj-^ o]^.^(i4)^w-Ei ^l2^-(32)-gr ^#71(120)^1 ^*fl 

^#71(120)^ *)ll^(31)5l A-fl7l ^ ^12^(32)^ ^]7l* ^71^ ^W<^ 91 

# -B-^(130)AS ^i^>Jl, ^(130)£- ^1^(31)^ M)7}9\- *fl2%(32)^ M}7}^ 
V]M0>}ol ZL *H AV#«1^. 

<57> °1<>H, eflojxi ii(no)^ 7} ^€ s}-^ *fll3H*i^ 

* ^-^^71^1, ^j-o. ^lefloj^tii^ ^71(112), ^ ^%>7](114)sf 

•S^s -8-71 tf-g^ ^-a- 3Hr aflielM^lH tfl-§-*>^ *H^oi Aj-^cf. 

<59> ^1^^-(140)^ eflo]^ i:i(110)7> ^-71 2).^ 3.- *fl 2 7i «J ^ ^-^Al 

7li^- eflo]^ ^i^(iio)^ ^-fr ^H^d}, ^7] ^l2eflol^«ic»l vy^) 71^(10)^- x 
^ *&^SLS. ^*K£-I=- ^^71(114)^) *1H^, ^7} z\l2z]}°)x\^°} aV£A-)l 

7l^:(10)* ^^l^^S. ^*KE-^- al£^] 71^(10)* ^ ^ y^T ^^LS. 
71 7l ^ -B-^(164)^ ^H^cf. 6*fl ^flt^ «J ^^=71 
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(114H Si\$r ^2^01^^^ ^ ^ ■fi-bS (164)41 W »l25flol^«io 1 o]^- 

<eo> *H 2^1*1^ S^Hl ^*fl 7m(10)^ S^AS.^-Bi ^13^ ^ 

31 7l#(10) ol#^S^-Ei AV^-^ ^4^ ^#71(120)011 ^#7l 

(120)^ ^13^-^1 *\]7] 31 *)}4%2] ^l7l# #7l^<y 41:6:3. °H*1 ^Bl tp^ 

(150)-°3. ^tH}. 

<6i> olol^l ^el o.^( 15 o)^ #7] &7}*>91 ^IJlS. ^^l^lJi, t^#3l 

°1 -B-^(170)£r ^"71 ^Jli 14^ >£5L*11 71^(10)^1 °1 *1 *1# ^^#efloi*> 

^. °H*1 -R-^U50)£- ^7} #51*11 7}%{\0) #6fl 

^ ol^o] <^ ^ ^ ^t^t}. olnfl, ^^1 71^(10)^1 S^^^-Bi ^ 

^ ^13^-^1 ^171^1- «>£.^1 7l^-(io) ^ oi^^^.y-E-1 ^V^:^ *fl4# A>olo) ^j-ol^o. 

^lll^-i-Sl ^7l# ^ ^2^^1 4 711- A>ol^ ^.0^=.^ ^tflaj o. S 3_ 7 ] ix)]^- 
ofl ti>£^l 71^(10) ^ll-^ol -g-ol^T]! 

< 62 > # 7 ]<q. ^ ^^o,) ofs 1 g i cl^ ci^o^ npj-s-g- z|z| *ll 1 5fl ol *1 13 

1- ^€ ^l2elWl^tiiol tiV^^l 7l^2S SA>£lJl, #7] tiVS^l 

7l^o.5.-fEi #o_5L^-Bi ^-71 aVS^Il 71^51 ^^M, # 

£31 71^ tfofl cf^tlr 51-* ^#*>7l 3^} 
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<63> ^7HH^r £ & ^*H1» ^*>&*1#, *fl# 71 # £-o) 

^ ^-<^7>^ *>7l^ Ji-<?j ^^ofl 7l7fl^ A>^V ^ O.S^fBi 
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<63> ^HH^ «>^^r *3*H1» *fl# 7l# ^-o> 
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l%?*$r 1] 

7)% ^Hl tf = z]-z]- ^ ^ll^ol^ais-^ ^o S . 2A }^ # 

31; 

^1^-1:^ ^(intensity)-^ A oM *fl2##^ Afl7l#-g- zj-zj- wliE^ *H 
71 7^ #41 SA>^>^ ^1; ^ 

71^: #<a] ol^-^s.^ Ei ^^o^jfEl a 0 >71 71^;^ ^#*Rr ^Tll* 5L 

3# ^Sls. §}b 7]# 3 a} yj-Hj. 
2] 

^fll^Hl &<H*1, -8-71 ^leflol^wii-^- ^-71 7l% «^ ^^^1 ^4 

^J-i- J^r^^S. 7)$: 

3i 

aflllMI &<H*1, #?1 ^lieflolTltiil;^ sh^-lr^r 250 ^*1 700nm<?l 7 A^r ^^SLS. 

*>^r 71^; ^A]- « 0 V^. 
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4] 

3- ^ 7l^r ^a> « 0 vuj. 

[^T 1 * 5] 

6] 

^ 4 v 7l ^ ^ll-^sL^ *\}2%-^ 3#*Rr #3]; 

^-71 7H> €• ^l^ cfl-g-SKr ^H^^ ^-7] 

71 ^ ^a>§>^ ^-711 ; ^ 
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f-*Rr 7]% ^A> « 0 V^. 

[^T 1 * 7] 

7m ^A> 
8] 

*1161H1 -*7l ^liefloi^wio) 7] cj^i^^s ^7> 

sl^ 3^ ^3-2-5. ^ 7l^r y o^. 
[33^ 9] 

*fl 13H 7-1 ^2] sj-^ 250 tfl^l 400nm^l 33* ^^-3. ^ 

7]« 

10] 

^16%H1 &<H>H, #7l ^}leflol7^«l ^ ^l2Eflol^«l^ #7] Afl^^ c£<* a o > 7 ] 7 i 
^ ^-g- <5>^ 

11] 

^-71 ^3^- ^ ^l4^S.^-Ei ^"71 7]^sl S?^Rr #711; ^ 

^71 o] v]x}3_™-&\ ^7} 7)^3] 3#*Kr ^l* ^ 5.^-*Kr 
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12] 

S *>fe 7l* 

[3^* 13] 

i ) ^-ofl a«§^ <^«^o.^ ^xeflol^H]^- #741; 

ii ) -*7l ^lieflo]^«i^ ^aHI ^«fl ^-71 ^^s] a^A^E^ 
*fll% g? ^7} ^ al^S^M *\}2%Sr 3#*Hr #741; 

iii) ^7} ^"71 ^12^ ^7l» ti^H SHflvg. AV^].^ cj-^]; 

iv ) ^7l ^llleflol^w]^ ^Kg. o.^. ^sH^l 1 ^ ^1-71 i ) vfl^l iii)#74l 

1- *v^-3 ^*J^Rr #741 ; 

v) *H## 7H V €■ cfl-g-^ 4^ *]^Rt #741; 

vi ) ^€ s}-^ ^ ^l2eflol7-lwi^ : ^-y) 7l^r ^-^.S. £A}s}^ ^74] ; ^ 

vii) ^"71 ^^HT^^ S^Hl °]*fl ^>7l 71^:^ £ igO.^.JfEi *V&Q *)l3# ^ 

7m #3 ol^-^S.«-Ei *fl4^g- #7l 71 ^ Tj^-i- ^#*>^ # 

741 # 51* ^-^^-S. ^ 7]% ^A} « 0 V^. 

14] 

^ £fe elH^M- 71^- #ofl ^A>§>71 ^tb eflolTl 

4i— ; 

^"71 eflol 7-1 «J S-O] ^AHl ^l^fl ^ V 7l 7l^AS^Ei ^#^>7l ^ *> 

^#71; 
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€■ ^HM tfl-g-^ 4^ ^i^^7i ^tr <a^r -fi-*; 

#7l eflo]^ ^^7} #7l ^M^^-Sr ^*>^O.S #7] 7^ -* 0 M1 ^A^JI , # 

71 ^ #71 ofl ^*ti ^SLS-^Zl ^7] 7]%9] ^^}^L, n] ^ 

Stj-E-1 ^ 7]^ ^^§>7l ^ o]nl^ ^3 JE^r^cr ^ ^^-S 
«Hr 71^; ^A> 
15] 

^114%>o11 &<>H, #7l eflol^ dtife 4-^71-^^ ^^^(tunable optical 

parametric oscillator laser system)*?] s:}^ 7^ ^aJ- #*1 . 
16] 

^lU^Hl SU^-I, A oM eflojx-lais.^ 2)-^-^.^. 250 vfl*l 700nm^l 
^ 7m ^a> ^1. 
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17] 

7l^r 
18] 

^114%H1 Sl^l, ^7} eflol^«i-i-oi a o v 7 i 7 ]^-^ a ^ i^<5}s.^- ^7) ^]}o}x\ 

^^17171 W «j ^^=7lS D) it^Kr li^r ^r^CLS. 7)& 

19] 

71 7l ^ ^ n^7); ^ 

5-}^ 71^" ^A> 

[^^o> 20] 

^114%H1 ^^l, #7} olnl^l- t^^H^l W t^^^eflol -o^^- D] 
^ 3* ^ 71^- £A> 
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180 325 



470 615 



760 



180 325 



470 615 760 
j*H§-( nm) 



opu 

'|0|E 
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[51 4] 



A|-0|°| X|-0|^# >4#thc|- 



S1 10 



S120 



S130 



siio m*i S130 ztnm ^tsei-^- — S140 













Aji»lt!-C|- 



7 IE- £1*11*!°^. ^A^hcl- 



S150 



S210 



7|#°| fiS SI 0|-1-SS-^E| 
>4^g ^||3^ SS *I|4§# a*»c|- 



~ S220 



7|5M>| fiS o|n|x|# Sj^^ch 



S230 



o|q|x|# ^§1-04 7|&s| a^el-^ S240 
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15. 7b] 

20 
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